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STERILITY

EDWARD J SJ!ITH

SENIOR THESIS PRESENTED TO THE COLLEGE OF MEDICINE,
UNIVERSITY OF NEBRASKA, m.AHA, 1943.

The beloved Rachel realized that "she bare
Jacob no children• and casting herself at

his feet, cried out, •give me children or
else I die, •··while the deapi sed Leah

praised the Lord because He had made her

-fruitful.

Geneeia: 29: 35, 30: 1;

INTRODUCTION
The fluid state of ·our national thought in
the past decade has produced shifting philosophies
of economy.

During the depression years, begin-

ning in 1929, we have had years of surpluses which
led to the theory of the economy of scarcity.
Relief lines grew long.

The prevenceptioniste

saw in their doctrines an application.
trol was the rage.
changes.

Birth con-

Now the national viewpoint

With our entry into the war, production

has become our goal.

Even the childless couple

has come to feel increasingly more conscious of
its non-productivity in this all-out program.
The object of this paper is to discuss the various
causes of why this childless couple is non-productive.
From time immemorial the question of infertility has been a probl~m to the human race and always it has affected the social status of women.
It was inevitable from the beginning th~t women particularly should be concerned, because the free sexual
customs of savages allowed every opportunity for them
to conceive while the sterile mate was simply a nonessential part of the community and his deficiency
could well remain undetected.
-1-

Under primitive con-

ditions, children were profitable, and the tribal
maidens did not dread the loss of virginity but
they feared a reputation for sterility.

A premar-

ital pregnancy consequently was much more apt to
be an aid than a handicap in finding a husband, for
it ~ettled all doubts regarding sterility and promised useful children.

In recent times Elizabeth, Queen of Rumania,
who wrote under the pseudonym of Carmen Sylva, said,

dMan demands three things of a queen: · beauty, sagacity, and fertility.•(125)
Since the purpose of this paper is to evaluate
our knowledge of the causes of infertility, it is
no surprise that our antecedents were likewise baffled.

During the early dawn of civilization demons

and wicked magicians figured largely-- and later
came the recognition of, and submission to the will
of God.

In one of the Midrashic writings of the

Jews, it was stated that, "in the hand of God there
are three keys that no creature may turn:

the key

for reviving the dead, the key for rain, and the
key for sterility."(125)

Hippocrates (124) promul-

gated hlppocratioally authoritative concepts, and
observed four general factors concerned with the

-~

etiology of sterility in women:

first, they cannot

receive the male semen, as in the cases of the imperforate ones; second, they do receive the male
secretion but cannot conceive; third, having received the seed of the male they cannot retain it; and
finally, having retained it, they cannot nourish
it for growth.

In one of hie aphorisms, he refers

to a test for a woman's capability for conceiving,
which consisted in introducing the fumes of strong
smelling substances such as frankincense or epikenard into the vagina by means of a funnel, and •if
it appear that the scent passes through the body
to the nostrils and mouth, know that herself she
is not unfruitful. 1 (124)

It is difficult to re-

concile our ideas with the statement of Kahommet
{84) that brunettes are more likely to be fertile

than blondes, but one appreciates the early recognition of endocrine types in the observation of
the Talmud (88) that sterility is commonly found
in women who reach the age of twenty without developing pubic hair and who have small breasts and
a male voice.

Ambroise Pare (33) wrote discern-

ingly on the problem and fully recognized that
the male may be at fault.
~

His explanations for
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female sterility wer~ largely based on the Hippocratic credo, and he quoted certain authorities as
classifying infertile men in the categories of l.
frigid,

a.

deformed, 3. impotent, and 4. bewitched.

Ancient writings contain numerous references
to remedies for sterility, ranging from childish
and naive procedures to the preparation of magic
potions, many of which were disgusting mixtures
and probably just as ineffective as some of our
modern endocrine panaceas.

A favorite formula

was for a would-be mother to fashion a doll, hold

it in her lap, pretend to suckle it, repeattng a
magic incantation, and then send word throughout
the village that she was pregnant so that all her
friends came to congratulate her.

The Brahuin (52),

who do not regularly perform female circumcisions,
believe that snipping off the tip of the clitoris
is a sure means of overcoming either complete barrenness or a stubborn perversity in bearing nothing
but girls.

Among the Romans, the religious cere-

monies, which originally accompanied patrician
marriages included a custom that the bride should
sit on the lap of a god's statue as signifying
that formerly she had been his celestial mate.
-4-

This rite was associated with the notion that such
a union was necessary to ensure fertility, and
married women who desired offspring repeated the
iconic union with the god in an even more realistic
fashion. (52)
A $Cientific approach to the study of sterility
is of recent origin, having been evolved only during
the past twenty-five years.

The major milestone

was a means of diagnosing patency of the Fallopian
tubes, other than inspection at laporotomy, devised
by I.C. Rubin in 1919. (100

&

101)

Six years pre-

viously in 1913 Max Huhner (52) had described his
"cervix test", now generally known by his name, for
the study of the delivery, reception, and compatibility of sperms.

This test for years constituted

the only attempt to evaluate the seminal adequacy
of the male partner.

G.L. Moench ( 82) laid the

foundations and supplied the critical d,ta for
seminal biometry.

Litzenberg (64) evolved the

role of the thyroid in sterility and abortion in
1937.

The importance of the ovarian factor was

brought into relief by the rapid strides made in
our knowledge of endocrinology in the past fifteen
years largely founded upon the fundamental pituitary
-5-

studies of Philip~- Smith et al. (106)

These and

countless other reeearchiste have published many
theories as to causes of sterility, based more or
lees on results in their own particular series of
patients.

Naturally, there is a wide variation

from patient to patient and somewhat from series
to series.

Thie has given rise to many differences

in opinion in regard to the relative merits of
almost any one of the causes of sterility.

In

this paper, we have endeavored to give both sides
of any difference of opinion encountered by us.

____.
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STERILITY- DEJINITIONS AND INCIDENCE
sterility has been defined by Meaker (76) and
IUeegman (59) as the inability to initiate the
reproductive function or process on the part of a
couple who have desired or attempted to do so for
a year.

A more general definition is given by

D'Oronzio (22) who states sterility is the pathological condition characterized by the capability
of performing the sexual act without being able
to fecundate.

Hamblen (43) says sterility of a

couple should not be presumed until at least two
years of sterile mating have occurred.

To the prospective parents failure to obtain
a living child due to the spontaneous termination
of pregnancy before the period of viability is the
practical equivalent of sterility.

For this reason

Silbernagel et al (104) includes the necessity of
living progeny in any definition of sterility and
the failure to obtain such offspring as commensurate with sterility.
Fluhmann (29) uses the words "infertile" or
"barren" as referring to persons or, better still,
to married couples who have failed to bear children
after a. period of normal sexual life of three or
-7-

four years duration, since sterility, · strictly
speaking, means "incapable of bearing children",
and this makes no provision for those circumstances
where only one member of the parties concerned ia

actually sterile or where the sterility is of limited duration or where an apparently sterile couple
separates and promptly each becomes a parent in
subsequent unions.

Moench (83) has coined a term,

selective sterility, to apply to the latter case
in which a man may impregnate one fertile woman
and fail to do so with another.
sangree (102) speaks of the term, relative
sterility or lowered infertility, as a condition
where various factors interfere with pregnancy but
pregnancy is possible.
Barrenness of a couple during the reproductive
age may be due to three general circumstances:

an

effective prevenceptive schedule; involuntary sterility; and pregnancy wastage. (43)

Involuntary

sterility indicated the inability to become pregnant.
Recurrent abortions, innocent or induced, miscarriages, premature labors, and stillbirths are forms
of pregnancy wastage which may render couples childless.

Wolbarst (123), in discussing "one-child

-8-

sterility', brings out the point that there is no
rigid line of demarcation between fertility and
infertility.

What one actually sees in a given

couple is a certain degree of relative fertility
1n _each partner.

He aleo brings out that there

are great variations in the degree of fertility
of either the male or the female, not only as between individuals, but as between different times
in the same individual.
Meaker (77) says sterility is a common dis-

order affecting more than ten per oent of modern
marriages.

Fluhmann (29) estimates the incidence

of infertile marriages at from 13 to 18 per cent.
The United states Census Bureau says 13.1 per cent
(67).

Sharpe in his work on the British peerage

for 1833 gives 16.3 per cent as the incidence of
sterile marriages (33).

A serious objection to

this study is found in the report from Australia
that twenty per cent of all births occur after
the lapse of two years or more of married life.
Reynolds and MaComber (95) after studying thousands
of statistics found that more than ten per cent
of all marriages in the United states arid England
are sterile.
-9-

Fertility reaches it's peak when parents are
about the same age or when the husband is not more
than six years older than the wife.

It then tends

to diminish gradually after thirty-three in men
and twenty-six in women (111).

-10-

GENERAL FACTORS
The ordinary clinical case of sterility as
seen in the physician's office, whe ther he is a
specialized gynecologist or a general internist,
is not that of a perfectly fertile husband married
to an absolutely sterile wife or v i ce versa, but
rather that of two more or less inf ertile partners
whose barren union is a result of t heir combined
disabilities.

The diagnosis of the ca,uees of sterile ~

mating therefore differs from other medical diagnoses in that two patients must be studied, the
.,,,

husband and the wife.
method of approach.

There is no other critical
Employment of this dual approach

has resulted in less blind di-agnostic and therapeutic
mauling of the female partner, ae was done only a
few years back.
Various estimates have been made as to the
relative responsibility of the male and the female
in cases of sterile mating.

Reviewing the litera-

ture in the past twenty-five years, one can see the
increasing importance of thorough examination of
the male.

The male has been incriminated, depending

on the investigator, in anywhere from ten to ninety
per cent of sterile matings .
- - 11-

(89% by Patch (92);

5Q% by Sangree fl02) and Galloway (31);

30% by

YcGoogan (72); 25~ by Hance (47) and Sharpe . (103);
20%, by Cohen (16) and Mazer et al (70); and 20401, by Meaker (73).

The final results of a careful diagnostic
survey indicate not only the causes of absolute
sterility, as exemplified by atrophic testes or
occlusion of the genital passages, but also the
existence of many factors which tend to reduce

fertility.

The average score of couples varies.

Meaker reported 4.79 factors per couple.

(43) found 2.23 factors per couple.

Hamblen

Others reported

3.3 factors by Hamilton (45), 2.5 factors by Kotz
and Parker (60), and 4.8 factors by Vose and Meaker

(78).
The differences lie, of course, in the interpretation of what constitutes factors.
now consider these factors.

We will

certain requisites

are necessary for successful impregnation.
are:

1. normal delivery of normal sperms
'

2. favorable endocervical secretion
3. patent uterine and tubal canals
4. normal oogenesis and ovula~ion
5. proper pregravid endometrium
-12-

These

It follows then that -the factors entering into
sterility would be those which interfere with the
above five requisites for living progeny.

They

would be:
I Testicular factors-- Impairment of epermatogenic function may result from a number of causes
which may be difficult to aggregate.

The seminal

specimen may be abn~rmal as regards motility, cytology, or number of spermatozoa.
II Endocrine factors-- other than the testes-Hypothyroidism, as judged by a basal metabolic
rate of minus fifteen or less, seems to be the
most frequent endocrine gland involved in male
sterility with the exception of the testes.
III Ejaculatory factors--

Various conditions

may disturb the ejaculatory function and thereby
prevent normal delivery of spermatozoa.
IV Male duct factors-- Blockage of the ductular pathway from the testes constitutes a grave
cause of sterility.
V Copul~tory factors-- This group would include disproportion of the couple ' s genital organs,
completed intercourse but failure of insemination
of the cervix, and vaginal hostility, both chemical
~
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and bacterial.
VI Cervical factors-- In general, cervical
factors may be of two types:

the infected cervix,

and the cervix which drains poorly due to a small
external os.

The latter results in the retention

of an inspissated plug of mucus, which acts as a
barrier to the spermatozoa.
VII Uterine factors-- The uterus plays a relatively minor role in sterility, acting merely

as a passageway for the sperm in its journey to
the Fallopian tube.

Endometrial factors, which

are very important in pregnancy wastage, are not
discussed in this group but under ovarian factors.
VIII Tubal factors-- Obstacles in the tubal
pathway have been regarded generally as the most
common cause of sterility in the female.

These

may produce minor obstruct ion due to E'imple cohesion of the tubal mucous membrane or blockage by
an inspissated plug of mucus, or more serious occlusion due to fibrotic changes sequential to an
endosalpingi tis.
IX ovarian factors-- ovarian failure resulting in faulty maturation of the ova and the nonoccurrence of ovulation produces a graceless and
-14-

serious type.
X Endocrine factors-- other than ovarian
failure-- Brown (11) states that hypothyroidism
ia the most common endocrine disturbance.

However,

the pituitary is also often incriminated.
XI Psychic factors-- McGoogan (72) reports
a case of a sterile couple in which no reason
could be found for the sterility, which had existed

for seven years.

The couple adopted a child

and, within three months of the date of entrance
of the adopted child into the home, there occurred
conception.
recorded.
cases.

Many similar instances are known and.
The psyche must play a role in some

The wish is so great that fulfillment be-

comes impossible until the wish is removed or
gratified.
XII Constitutional factors--

..,

.
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TESTICULAR FACTORS
Authors generally classify abnormal semen
findings as follows:

l. Azoospermia- complete

absence of sperms, 2. Oligospermia- marked diminution in the number of sperms, 3. Necrospermiadead spermatozoa or sperms devoid of motion, 4.
Aaperm1a- complete absence of semen (22,40,7,86).
The post-coital examination of Huhner furnishes
the basis of the above classification. - such an
examination discloses one of three findings;numerous sperms normally motile; numerous nonmotile sperms indicating either necrospermia or
death of the sperms by antagonistic secretions
in the vaginal vault and the cervix; or a few
spermatozoa, either motile or dead, indicating
either primary failure in the husband or the loss
of the spermatic fluid as the result of anatomical
disturbance in the vaginal vault {36).

Many errors

have been made in the past i _n regard to motility,
because specimens were collected in cond_oms, the
epermatocidal dressings of which were responsible
for apparent necrospermia.

Freeh specimens secured

by masturbation should be used for seminal biometry.

The generally accepted criteria for seminal
-16-

adequacy are eighty to ninety-five per cent motility, less than twenty per cent abnormal forms, a
minimal count of sixty million sperms per cubic
centimeter, and 240 million sperms per the entire
ejaculate.

Implicit reliance ia not to be placed

upon the present criteria for normalcy of the seminal specimen.

Husbands whos·e semen were markedly

inferior as judged by usual diagnostic evidence
have nevertheless fathered children (43).

Owens

(91) states that entirely fertile men are known
with only three million sperms per cubic centimeter

· in contrast to the accepted minimum of sixty million.
McGoogan (72) believes the minimum should be considered lower, around forty million.

Hotchkiss et

al (51) states that, in an assay of potential fertil1ty to determine the sperm count of a male, the
important findings are the percentage of the actively motile sperms to the total number and the
percentage of abnormal forms rather than the actual
number of sperms.
However, it appears there are certain types

or degrees of male sterility which are undetectable
by any known assay (57).

According to Wolbarst

(123), among the important factors determining
-17-

this are constitutional vitality, coital frequency
(excess of which may impair sperm vitality), the
presence or absence of withdrawal (which is in turn
associated with defective spermatogenesis), and
somatic diseases in general.

Moorman (86) goes

even furthur when he states that all practices
which are departures from the usual physiological
and normal sexual act are without doubt outstanding factors in causing a diminution in the number
of spermatozoa.

Probably the commonest is the

practice of withdrawal to prevent conception.
Moorman believes this causes sterility through
the action of exhaustion of higher nerve centers.
Read (94) relates an interesting fact.

He has

found that a very frequent cause of decreased
fertility in the male, found especially in young
married couples, is a too frequent coitus and
seminal emission.

Titus (113) and Cohen (16)

bring out numerous factors which tend to inhibit
the function of the testicles in spite of their
being well developed; the most common of which
are withdrawal and too frequent coitus.

Hagner

(37) states that, next to gonorrhea, masturbation
and sexual excess are the most frequent causes of
-18-

male sterility.

Dickinson {21) analyzed one thou-

sand marriages and reported that excessive ejaculations over prolonged periods of time definitely
decrea~ed the output and fertilizing capacity of
the spermatozoa.
The most frequent congenital anomaly of the
male genital tract is undeecent of the testicles.
Weisman (117) found that in patients with nondescent or tumors of the testes or with hypoplasia
of the seminiferous tubules, the spermatozoa were
usually dead, absent, or markedly diminished and
were morphologically abnormal.

Chute (14) stated

that if the testicles are still undescended after
puberty, they will in most cases have irreparably
lost their ability to produce spermatozoa.

This

makes it imperative to have the testes in the scrotum before puberty.
11

Hagner (38) agrees, stating,

Uen with double undescended testicles are ,a lmost

invariably sterile."

Moore (85) gives a satisfact-

ory explanation for this.

Spermatogenesis is de-

pendent upon the temperature regulating mechanism
of the scrotum.

Testicles within the abdominal

cavity are exposed to a temperature appreciably
higher than that •ithin the scrotum, and it is

-19-

probable that this ie a factor in causing degeneration of the germinal epithelium.

Titus (114)

found that even undue warmth caused by too warm
clothing around the genitalia is a factor which
interferes with the spermatogenic function of the

testes.

At autopsy, Bothe et al (8) found histo-

logical changes in the testicles and epididymes
in cases of non-descent of the teetie which could
account for sterility.
Spermatogeneeis is the moet delicately poised .
of all of the glandular mechanisms of the male
body (116).

Thus, there are but few pathological

changes, either in the testis itself or elsewhere
in the body, that do not affept it.

Among the

testicular lesions are bilateral orchitis from
mumps, gummata in late syphilis, undescended testicles, rarely injury, and more rarely temporary
sterility from the toxic effects of an acute fulminating Neisserian infection (12).

Brosius and

Schaffer (10) assert that at least ninety per cent
of patients with bilateral mumps with an associated
orchitis will prove to be sterile.

They report

a case of complete aspermia with bilateral testicular atrophy following orchitie as a complication
-20-

of mumps.
Chronic intoxication gives rise to necroapermia
or abnormal spermatogenici output which is proportional to the amount taken and the length of time
over which a toxin is absorbed into the system (117).
Tuberculosis of the testes, untreated syphilis (113),
exposure to extreme external heat (117) or cold
(119), poisons, alcoholism, drug addictions, and
Xray and radium depression (53) all decrease the
function of the testicles (117).

Testicles are

so sensitive in some cases to the action of Xraya
that doses which are ordinarily harmless to the
testes may cause sterility {53}.
Moench (82) feels that very early abortions
of fertilized and implanted eggs may be caused
by relative infertility of the sperms.

In conclus-

ion, Hamblen (43) states, "we have come to wonder
if the modern complexities of our present civilization with its attendant tension, mental anguish,
lack of realizatiop, excessive use of tobacco, and
the widespread use of alcoholic beverages might
not be the real etiological factors of malfunction
of the testes."

At any rate, it seems that the

gonads of the modern male function less efficiently
-21-

than thoee of the female.

Hamblen (43) diagnosed

testicular factors in eighty per cent of barren
couples, despite the fact that specimens were
secured after periods of continence ranging from
four to seven days.

Only two and a half per cent

were based on diminished motility alone.

-22-

ENOOCRINE FACTORS OTHER THAN THE TESTES
Hamblen (43) found that slightly over twenty
per cent of males with deficient seminal findings
had a basal metabolic rate of minus fifteen or
less.

The existence of hypofunction of the pit-

uitary gland in the majority of his patients seems
unlikely either from the standpoint of clinical
findings or from the standpoint of a hundred per
cent failure of salvage from gonadotropic therapy
(10,25,43).
Titus (113) found pituitary deficiency, dwarfism, gigantiem, aoromegaly, Froelich•s syndrome,
Simmond•~ disease, Cushing•s syndrome, and thyroid
and adrenal dysfunction all associated with male
sterility.

Belt (6) states that fifty per cent

of sterility in the male is attributable to endocrine dysfunction, based on the elimination of
other etiological factors and the occurrence of
full-term pregnancies following hormone therapy.

-23-

EJACULATORY FACTORS
Normally the urethra ie a muscular tube which
during ejaculation will expel the seminal fluid
by a series of muscular contractions.

Any condit-

ion interfering with this function will probably
be associated with sterility.

The ejaculatory

ducts empty into the urethra, which is surrounded
by fibrous elastic tissue.

Following euprapubic

proetatectomy, the urethral wall is converted to
inelastic fibrous tissue.

The semen in these cases

remains in the prostatic urethra or trickles back
into the bladder and is passed o~t with the next
voided urine.(41)
Hurst (54) reported sterility in patients
who had been subjected to lumbar sympathectomy.
He stated ejaculation is abolished, but potenoe
and psychologic ejaculation sense or orgasm are
not disturbed.

The sexual function of women is

apparently not affected by this operation.

-24-

•

MALE DUCT FACTORS

Obstruction of the male genital ductular
apparatus may exist anywhere along the-passageway
from the testis to the outside, but it is more
likely to be found proximal to the ejaculatory
ducts, since a urethral obstruction would have
been found earlier due to more urgent complaints
(91).

Its diagnosis ia made upon the absence of

spermatozoa in the seminal specimen and upon evidence from a urological examination that obstructive
pathology exists.

When the urological data of

azoospermia are negative, it becomes necessary
to make a diff~rential diagnosis between absolute
failure in spermatogeneeis and ductular blockage.
This . can be accomplished through the medium of
testicular biopsies (43).
Obstruction in the epididymes from bilateral
gonorrheal epididymitie is the commonP-st cause
of sterility in men (39).

From the operative

findings of well over two hundred cases, Hagner
{39) found no involvement of the testicle itself,
the epididymie and the tunica vag"inalis bearing
the brunt of the gonorrheal infection.

Huhner

(52) also accuses gonorrhea as the most common
-25-

cause of sterility in the male.

Brook and Bland

(9) say that thirty to fifty per cent of all ster-

ile marriages result from gonorrhea.

Beilin (5)

in hie group of patients with antecedent Neisserian infection had a total loss of fertility in
forty per cent and a partial loss in twenty per
cent of his cases.

Moore (84) found that sixty-

five per cent of his sterility cases had a history
of gonorrhea with an infection of the epididymis
and the prostate.
Read (94) states that gonorrhea may cause
male sterility, not only by mechanical blockage

of the vae deferens but also by producing changes
in the proetatio fluid.

Carey {13) states that,

if the semen increases in either ooagulability
or viscosity, sperms cannot escape, resulting in
a clinical aspermia.

This is probably the course

of events in the prostatic fluid changes produced
by gonorrhea.
Burns (12) reports very slight inflammation
of the vas deferens during gonorrhea which produces
no clinical evidence during the infection, but
results in enough scar tissue formation to occlude
the lumen.
-26-

Meaker mentions hostility of the proetato-

vesicular secretions as a cause of male sterility.
The optimum range of pH of the prostato-vesicular
secretion lies between 8.5 and 9.5 according to
Muschat (87) and between 7.7 and 8.5 according
to Hotchkiss (50).

A variation from this range

possibly results in diminiahed fertility due to
death of a percentage of the sperms.

Kurzrok and

Miller (62) have described a mucolytio eubstance,
probably an enzyme and probably from the prostatic
gland, in human semen, which they consider necessary to dissolve the cervical mucus . · No one has
been able to confirm their work to date.
Obliteration of the vas deferens from poorly
performed varicocele and hernia operations are
additional causes of male sterility (113).
Wolbarst (122), in discussing influenza as
a possible cause of sterility, found that etenosis
of the vas can occur as a result of infection when
the organs at both extremities are apparently normal.

Bacterial organisms were recovered from the

vas secretion and these were similar to those recovered from focal infections from influenza in
the prostate, seminal vesicles, and epididym1a (122) .
-27-

COPULATORY FACTORS
These factors are diagnosed from post-coition tests.

Failure to recover spe~matozoa from

the endocervix result in a diagnosis of inseminational error.

When meldirection of the cervix

or other anatomical factors in the wife is the
apparent cause, error is credited to the female.
Insemination of the cervix at intercourse
is of great importance.

It was formerly believed

that the seminal pool established in the posterior

.

vagina at ejaculation continued the insemination
of the cervix over a period of time.

Huhner (5a),

on the other hand, concluded that, "except in unusual cases, only the spermatozoa which are thrown
directly upon the cervical os during coitus ever
reach the uterus proper."

His observations and

those of others establish two conclusions.

First,

the alkaline endocervical mucus offers a favorable
environment to the spermatozoa which may survive
and remain active in the cervix for many hours.
/

Second, vaginal acidity is definitely hostile and
damages spermatozoa almost immediately.

Any me-

chanical factor therefore which prevents the ejaculation of the seminal fluid directly into the
-28-

external oa lowers, but does not preclude, the
chance of successful insemination (96).

Grier

(36) reports that normal coitus is accompanied

by an increased secretion from the endocervical
glands, and that the alkaline mucus than neutralizes the vaginal acidity to produce a favorable

media for the spermatozoa.

Deficiency of secre-

tory activity therefore would fail to effect proper neutralization and result in a rapid death of
all spermatozoa not deposited directly in the cervical canal.
ion of

6.a

Burns (12) believes that a pH reactor less in the vagina is responsible

for necrospermia.

Titus (114), on the other hand,

does not believe that vaginal acidity plays any
part in sterility, although he furnishes no evidence either for or against it.
occasionally, mutual maladjustments are seen
where the relative sizes of the male and female

copulatory organs are such that either entry is
incomplete and ejaculation does not occur at the
oe uteri, or the -vagina is so large that a relatively small penis fails to reach the cervix.
Again in the case of a long penis and a short vagina the result may be the deposition of semen
-29-

beyond the cervix (96).

Male deficiencies, such

as premature ejaculation, hypospadiae, and epispadias, may result in failure to inseminate the cervix . (47, 113, 96, 75).

Patch (92) calls this a

false aspermia or malemission.
The causative factors in the female, which
prevent spermatozoa normally produced and delivered by the male from reaching the endocervix
alive and undamaged, in addition to vaginal secretory hostility (already discussed), are disorders
of the external genitalia and vaginal tract.
sorts of cases must be recognized:

Two

those of dys-

pareunia, where intercourse is more or less incomplete; and cases in which intercourse, although
properly performed, does not result in cervical
insemination.
Dyspareunia literally means "badly mated"
or "bad bed-fellow", but has come to mean sexual
frigidity (34).

Dyspareunia as a result of psy-

chic causes or internal or external leaionR of
the genitalia may make entry difficult or quite
impossible (96).

Dyspareunia may be primarily

a matter of obstruction to the intramission· of
the penis, resulting from malformation, rigid
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hymen, tumor, or atrophic etenosis.

More often,

however, its chief feature is pain, localized
either at the introituA or in the upper part of
_the vagina (77).

This pain sometimes excites a

reflex contraction of the Levatores ani, thus
superimposing a factor of obstruction.

The causes

of external dyspareunia include all tender lesions
in or near the vulva, notably sensitive hymeneal
remnants, urethral caruncl~, and anal fissure.
Internal Dyspareunia is produced by poor support
of the female genital organs with prolapse of the
ovary, and chronic inflammation (77).

True vag-

inismus is a special type of dyspareunia in which
attempts at coitus or even at examination evoke
an exceedingly painful spasm of the muscles of
the pelvic floor.

It occurs in the absence of

any local lesion and must be regarded essentially as a neurosis (77).
Access to the vulva may also be prevented
by ankylosis of the hips, extreme obesity, or
large vulvar tumors, and entry into the vagina
may be made impossible by rigidity of the hymen,
absence of the vaginal septum, annular constriction, congenital or acquired atresia or stenosis,
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complete blocking of the vagina by a tumor iri its
cavity or by a pelvic tumor compressing the vaginal wall (96).
In other cases, spermatozoa fail to arrive
, within the cervical canal, even though intercourse
is satisfactorily performed without obstacle or

without pain.

It was formerly believed that sperms

deposited at ejaculation in the posterior vaginal
wall subsequently found their w~y into the cervix
(89).

As a matter of fact, unless spermatozoa

are delivered directly to the endocervix or at
least deposited upon the oe externum, they have
small chance of survival, for the vaginal environment is hostile enough to damage them almost at
once (7?).

Thus a factor of sterility is created

by any malpoaition of the cervix which prevents
direct insemination.

Anteflexion and retrovereion

bring the external oe into contact with the anterior vaginal wall, while in elongation and descent,
the ejaculation takes place above and behind (77).
Reynolds (96) agrees with the above statements
and finds that anteflexion is generally associated with underdevelopment of the uterus.

Sims 1s

quoted by Meaker {75) as saying in 1886, "if the
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cervix protrudes a half inch into the vagina,
sterility is very probable; if one inch, it is
almost positive to foll_ow; and if more than one
inch, it must cause sterility."

Meaker (75} sug-

gests, however, that in a caae of primary developmental elongation, the sterility is probably
due only in part to the faulty local anatomy; and
that a more weighty factor ie the genital hypoplasia of which the cervical morphology is obvious
evidence.

Meaker {75} refers particularly to the

ovarian hypodevelopment present in these cases.
Hamblen {43), contrary to the practice of the above
(Reynolds and Meaker) and many other authors, does
not consider displacements of the uterus, either
retrodisplacement or antevereion, as causative
factors of sterility.

However, the two groups

are talking about two different things.

Hamblen

is speaking of retrodisplacement of the uterus
in itself as a cause of sterility, while the other
group is discussing retrodisplacement of the uterus
as causing the production of chronic passive congestion or a resultant displacement of the ovaries
and tubes with an associated sterility.
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CERVICAL FACTORS
The next portion of the passage to consider
is the cervical canal.

Poor cervical drainage

is diagnosed upon the basis of observed hostility
between the prepara~ions of plugs of cervical mucus

(taken at approximately the time of ovulation)
and spermatozoa recovered at the time of post-coition tests (43).
The cervical canal may offer either a chemical
or a mechanical barrier to the sperm.

It may be

presumed that the presence of normal menstruation
establishes the patency of the cervical canal.
However, in what often appear to be a normal sized
os and canal, pregnancy may often follow the simple
passage of a sound.

This suggests to Reynolds

(96} that valve-like obstruction may be present
which prevents the normal passage of the sperm
upward but allow menstrual flow .downward.

Dila-

tation of a stenosed cervical canal is so frequently followed by pregnancy that stricture of even

moderate degree should always be corrected (45,
96, 57).

Diverticulae are also fairly common.
•
In the sexually unexcited woman, the cervical

canal contains a plug of mucus which may function
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as a barrier to the entrance of infection from the
vagina.

sexual excitement causes a more or less

profuse secretion from the endocervioal glands,
the plug is displaced, and the canal fills with
frAsh mucus, some of which flows into the vagina.
An unusual outflow of this normal secretion might
oppose the entrance of the spermatozoa, although
they can ascend against an ordinary current (96).
"Pin-hole osn doee not interfere with the
upward progress of the sperm cell by the mechanical narrowing of the cervical opening; but by
the production of an inspissated plug of mucus
resulting from improper drainage from the cervical
canal (36, 96).

The results of this is an abnorm-

al viscosity of the cervical mucus which presents
a medium through which the sperm may pass with
difficulty if at all (96).
Much discussion 1 s found in the 11 terature
of abnormalities of the endocervical secretions
creating an environment unfavorable to spermatozoa,
Meaker denies this, stating serologic hostility
is only a theoretic possibility.

Both doctors

and patients attach great importance sometimes
to a so-called acid condition .
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Meaker (?7) says,

"it is true that acidity rapidly kills the male
cells, a fact which seems to explain the shortness
of their survival in contact with the invariably
acid moisture of the vagina.

But the endocervical

mucus is always alkaline, and hence no factor of
chemical hostility can exist if spermatozoa are
ejaculated directly into this favorable medium."
According to Meaker (77), bacteria and their
toxins appear to have remarkably little harmful
effect upon spermatozoa.

The importance of a

chronic endocervicitis chiefly is that it renders
secretions abnormally viscous, thickened, and
may ultimately form a tenacious plug in which
the spermatozoa are entangled and killed.

A

chronic passive congestion without infection or
scanty pre-coital secretion produces the same
disturbance, which is aggravated whenever the
external os is too small to allow free drainage
(77, 96).
Kelley (57) states that tears and eversions
of the cervix are frequently responsible for sterility.

However, Reynolds (96) asserts that lacer-

ations of ·the cervix rarely interfere with conception.

on the contrary, they allow such ideal drain_35_

age that even in the presence of infection, the
secretions are rarely hostile.

He reports an in-

teresti·n g operation once done, which amounted to
a deliberate laceration of the cervix to favor
conception.

Both Kelley and Reynolds give a quite

logical and convincing discussion of their opposing
views, and this author feels that furthur work
must be done on the problem before we know with
certainty which man is right.
Hamilton (45) mentions cervical p~lyp as a
cause of sterility, but, in contrast, Reynolds (96)
says, "cervical polyps seem to offer no obstruction to conception, and pregnancy is seen all too
often in the presence of carcinoma of the cervix."
Here too, the authors evidently have different
meanings in their statements.

Hamilton mentions

cervical polyps only as offering a mechanical
barrier to the sperm.
'

Reynolds evidently agrees

with this, but is speaking of polyps not interfer-

ing directly with fertilization.
Closing of the· lumen of the cervical canal
by making marked congenital anteflexion occurs
occasionally (57).

Sequelae of cervical surgery

are another cause.
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UTERINE FACTORS
After conception occurs, the uterus plays
a major role in the reproductive process and its
abnormalities may lead to miscarriage or other
accidents of pregnancy.

However, the fundus uteri,

prior to fertilization, serves only as part of
the passageway through which the sperm must pass
and constitutes a rare cause of sterility.

Con-

genital absence of the uterus, its surgical remov-

al, or the complete obliteration of the uterine
cavity or interstitial portion of the tubes preclude fertilization (96).

.

Hamilton (45) lists the bicornuate uterus

as a cause of sterility, but makes no attempt to
defend his statement.

on the other hand, Reynolds

(96) cites case records as examples that patients
with a bicornuate or even a double uteri appear

to become pregnant as readily as do women having
normal ut er 1.
Tumors, excepting those which fill the passage,
do not prevent pregnancy as attested by repeated
pregnancies occurring in the presence of multiple
fibromata (96).

But Kelley (57) believes that

neoplasms and benign tumors are all frequent etio-37-

logical factors.

Miller and Tyrone (80) assert

that fibroids undoubtedly cause sterility and their
removal is followed by a fair number of pregnancies.
In one third of their cases of fibroids, pregnancies followed myomectomies.
these findings.

Hamilton (45) affirms

These tumors, however, all cause

sterility by filling the uterine canal and offering a mechanical barrier to the sperm; so that,
in reality, there is no notable difference of
opinion among these men.
The position of the uterus in itself is a
factor in sterility only insofar as displacement
may cause closure of the tubes by producing chronic passive congestion or an associated tubal or
ovarian displacement, which l~ter may cause steri 11 t y ( 5 7 ,- 96 ) •

It i s the re au l t ant po sit ion of

the cervix from the uterine displacement which
creates a faulty reception (96).

Angulation at

the internal os as in acute anteflexion seldom
causes sufficient obstruction to prevent the passage of spermatozoa.

Foreign bodies, such as "wish

bone" pessaries, apparently do not prevent fertilization and subsequent pregnancy, but probably
cause repeated abortions (96).
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Cockrill et al (15) find that there is a substance in human semen affecting the motility of
the uterus, causing the uterus to "descend" fartbur into the pelvis, and this motility has an
important bearing on the likelihood of conception.
Wilson and Kurzrok (120) find the same.

A belief

in such uterine motility goes back at least to
Aristotle.

Moench (82), however, denies that

"uterine irritability" has any bearing on fertility, but offers no evidence against the theory
and rests his case on a weak denial.
An abnormal endometrium may interfere with
the normal development of the fertilized ovum but
seem~ to impose no barrier to the ascent of the
sperm.

However, due to the intimate relationship

eiisting between the ovarian and the menstrual
cycles, the abnormalities of the endometrium leading to faulty nidation, growth, and development
of the fertilized ovum with subsequent "barrenness"
will be discussed with the ovary under ovarian

factors.
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TUBAL FACTORS

Until comparatively r,cently laporotomy was
the only available method for the determination
of an open passage through the tubes to the abdominal cavity, and it was often unsatisfactory.
It remained for Rubin to provide us with a simple
and extraordinarily accurate method for determining not only the fact of patenpy but furthur details of tubal physiology and pathology ae well,
the transuterine inaufflation of gas under pressure.
Partial obstruction and complete occlusion
of the Fallopian tubes play an important part in
the causation of human infertility.

These block-

ades vary in extent from simple temporary blocking
by mucus and light cohesion of mucous surfaces
to complete and permanent obliteration of the tubal
lumen.

The obstruction may be in any portion of

the tube or throughout its entire length.

The

chief causes of obstruction fall into five groups:
extrinsic forces, developmental anomalies, Chronic
passive congestion, spasm of the tubal musculature,
and inflammatory damage (96, ??).
Extrinsic factors include conditions which
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cause compression, distortion, or injury to the
tubes such as ovarian or parovarian cysts and
pedunculated fibroids.

The intramural portion

of the tubes may be compressed by fibromas, or
occluded by a concomitant endometriosis.

Adhes-

ions may cause angulation and kinking (96, 57).
Developmental defects may be congenital absence of the tube, occlusion and obstruction or
complete lack of a lumen.

Hypoplastic tubes are

often so convoluted that even if a lumen is present, permeability is greatly interfered with (96).
Chronic passive congestion interferes with
patency by producing edema, cohesibn of the endoselpingeal surfaces and mucus plugs within the
tubal lumen.

Retrodiaplacements may cause chronic

passive congestion and probably the instances of
pregnancy following replacements of the uterus
arise from relief of tubal edema by restoring nor-

mal circulation. (96)
By far the commonest cause is the inflamma-

tory damage produced by an infection of any type.
Gonorrhea causes the most serious type of tubal
lesion.

Gonorrheal salpingitis, however mild,

results in some damage to the tubal mucosa, and
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frequently endosalpingeal strictures, pockets,
kinks, and adhesions are end products.

Often the

tube is sealed by closure of the fimbriated end
and, in many cases, hopeless destruction of the
whole tube, as a functioning organ, results (96).

Pelvic inflammatory disease of Neisserian origin
causing impatent tubes is probably the commonest
etiology of sterility in the female (77, 57).
Tuberculous salpingitis in its advanced stages,
produces a picture similar to that of gonorrhea
(96).

The uterine portions of the tube are also

attacked frequently in the diffuse cellulitis following instrumentation of the uterus during or
after abortion.

Non-specific peritonitis also

frequently causes tubal occlusion (57).
Puerperal and post-abortal infections occlude
the tubes and bury them in adhesions (8).

Rubin

(101) says, "sterility which is anteceded by an
artificial abortion is due to tubal occlusion 3.5
times as often as in cases of primary sterility,
6.1 times as often as in cases of one-child sterility, and 7.7 times ae often as in cases preceded
by

spontaneous miscarriages."

The Fallopian tubes

appear particularly prone to damage by the operation
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of artificial abortion; the uterine end and the
isthmus are frequently sealed.

Tubal sterility

following artificial abortion is ~f such great
frequency that it appears to be next in importance
only to gonorrhea (96, 101).

However, one is not

justified in predicting hopeless sterility in a
woman because she has .been found to have large
bilateral masses following p~lvlc infection.

In

Giles• (33) series, sixty per cent of the patients
with puerperal pelvic abscesses later became pregnant as compared with only ten per cent of Neisserian cases.

This work was repeated by Reynolds

(96) who found substantially the same conclusions.
occasionally, peritonitis of non-pelvic origin,
such as acute appendicitis, causes sealing of the
fimbriated ends of the tube (96).
It is not clear just how the unfertilized and
non-motile ovum makes its way down the tube.

The

general conception is that it is urged along by
peristalsis-like movements of the tube and by cilia
in the tube.

such movements would of course be

subject to functional impairment, or imbalance (48).
Miller and Kurzrok (79) bring out conditions in
the vaginal cervix and body of the uterus strongly
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affecting the likelihood of conception.

They have

found bioelectrical and biochemical gradients leading from the fornix to the Fallopian tubes which
cause, with reference to the sperm, least tolerable conditions in the fornix and most tolerable
in the tubes.
is present.

Moench (82) denies that this f~ctor
However, he gives no constructive

criticism or arguments against this theory.
Meaker (75) has designated the gap between
the ovary and the tube as the ovariotubal hiatus.
In the lower animals, there are many examples of
quite efficient mechanisms for the passage of the
ovum from the ovary to the tubes, but in the human
these mechanisms are quite vestigial.

The erect

posture tends to carry the ovary away from the
tube, and it is remarkable that the ovum ever
reaches the fimbriated end of the tube.

The cil-

iary action of the tubal epithelium may set up
sufficient c~rrent toward the uterus to aid the
egg in its passage down the tube and having reached the tube, the ciliated epithelium and the peristalsis of the tubal musculature as~ist in transporting the inert ovum to~ard the uterus.

Disturb-

ed ciliary and muscular functton in the tubes may
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therefore be a factor in sterility (96, 75}.
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OVARIAN FACTORS

This group 1s large and complex, including
as it does all of the various conditions which
may interfere with normal ovulation.

It includes

cystic and other ordinary diseases of the ovary,
such as inflammation; displacements of the ovaries;
persistent corpus luteum cysts (through inhibition
of ovulation); and endometriosis (57).
There is, unfortunately, no diagnostic method
of determining with certainty whether or not fertile ova are liberated.

Indirect evidence may be

obtained from endometrial biopsies, which show
the uterine reactions to estrin and progestin,
the hormones elaborated in rotation by the follicular apparatus(??).
Female genital hypoplasia of some degree is
frequently seen in patients complaining of sterility.

Its importance lies in the fact that ovaries

which are immature produce at best only a reduced

number of comparatively infertile ova.

Buch devel-

opmental arrests result from constitutional depressions, endocrine and others, operative during the
critical period of adolescence.
Mechanical interference, which prevents free-46-

ing of the developed ovum may occur in cases where
·inflammatory reaction has enveloped the ovary in
masses of adhesions (96).

An

abnormally tough

tunica may prevent the normal rupture of the ripe
follicle thus imprisoning the ovum (96).
ovaries, perfectly developed, may not ovulate
normally if they haye to contend with unfavorable
influences, local or constitutional.

A

common

impediment is the presence of retention cysts and
persistent corpora lutea.

These structures increase

the intraovarian ten~ion, particularly if the tunica albuginea is thickened, and thus create a mechanical obstacle to the maturation of new follicles
{77, 107).

The exact mechanism producing the· extrusion
of the ovum is not known.

One school holds that

it occurs spontaneously under the physiologically
balanced influence of endocrine factors; another
holds that, in addition, it may be hastened or
precipitated by coitus {90, 112), as it occurs
in certain animals, notably the cat and rabbit.
However, neither school presents any noteworthy
evidence in support of their ideas, but merely
are theorizing.
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It is well known that entirely anovulatory
menstrual cycles often occur, and Rubenstein (99)
states that anovulatory cycles occur at times in
all women.

Rock et al (97) found that nine per

cent of their series of sterile women were, at
least, occasionally anovulatory, and that anovulatory menstruation wae three to nine times more
frequently associated with menstrual irregularities, which are, in turn, frequently associated
with endocrine imbalance (65).

However, extensive

statistical evidence shows that the normal menstru-

al function is periodic but hardly regular (23,
2, 28, 24) so that Rock's work really doesn't give
us any information at all, since at least a goodly

percentage of all women, sterile or fertile, will
show men~trual irregularities.
Incomplete sexual development, variously referred to as hypogonadism, hypogenitalism, sexual
infancy or infantilism, sexual juvenilism, subgenital development, etc., usually is the result
of a deficiency of the follicular hormone from
ovarian activity (128).

In addition to its role

in the endometrial cycle, the follicular hormone

produces and maintains the normal size and the
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functional capacity of the uterus, the Fallopian
tubes, and the vagina.

It preserves the normal

epithelium of the vulva and the vagina, and the
muscular activity of the myometrium and Fallopian
tubes (126).

A hypo-ovarian ~tate, resulting in

any abnormality of the above structures, is a def- inite cause 6f sterility {108).
The growth of the fetus is indirectly under
the influence of the corpus luteum hormone, through
its control of uterine musculature activity, etc.
A deficiency of the corpus luteum hormone will

thus result in an abortion.

Abortions, for con-

venience, are divided into three classes; spontaneous abortion, habitual ~bortion, and threatening
abortion.
It is known that, in pregnancy, the corpus
luteum hormone is formed only during the first
two to four months by the corpus luteum of the
ovary; and thereafter by the placenta (18).

The

time of this transfer is variable in different
patients and in different pregnancies in the same
patient.

Should a temporary but significant hor-

mone deficiency obtain during the transition of
function, comparatively slight causes may precip_49_

itate an abortion (spontaneous abortion) (130).
This is shown by the high incidence of abortion
'

at about the ninetieth day of pregnancy, when the
transition is usually being affected (129).

A

failure to carry two or more pregnancies to term
is spoken of as habitual abortion.

Between the

tenth and the sixteenth week, when the corpus
luteum hormone is low, an abortion may be precipitated whenever the patient is subjected to an
unusual physical or emotional stress, such as any
violent exercise, excessive fatigue, highly emotional states, long automobile rides over rough roads,
or sexual intercourse (59).
~

patient with a history of previous spontan-

eous abortion, who suffers an intercurrent infection (59) or mu$t undergo a surgical procedure (63)
during pregnancy, should be regarded at once ae

a case of threatening abortion, whether symptoms
appear or not, and should be treated accordingly

(127).
Premature separation of the pl acenta corresponds
in its pathological physiology to abortion; and it
seems probable that the same factors are at work in
both conditions, namely, a decrease in lutein hormone
(26).
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A definite statement as to the incidence of
ovarian factors is difficult.

Many hypo-ovarian•

women with ovarian fBilure are treated for this
condition which may be quite obvious without undergoing a formal sterility survey.

The main criteria

for the diagnosis of ovarian failure hae been the
occurrence of two or three consecutive episodes
of estrogenic bleeding identified by biopsies of
the endometria taken within the first twelve to
eighteen hours after the onset of flowing {43).
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ENOOCRINE FACTORS OTHER THAN OVARIAN
As to endocrine disorders, it may be stated
in general that underfunotion of any major endocrine gland is often associated with deficient
performance on the part of the gametogenic apparatus (77).

According to many well known worker

in this field, the endocrine factor in the female
partner is either partially or wholly responsible
for from twenty to twenty-five per cent of involuntary barren marriages (75, 1a1).
Hypothyroidism produces a severe effect on
female fertility.

Kelley (57) goes farthur than

this statement when he says that thyroid imbalance
in either direction definitely impairs fertility,
and the return of thyroid function to normal is
frequently followed by an improvement in fertility.
Even mild degrees of hypothyroidism, not suspected
clinically or diagnosable by metabolic studies,
may produce a marked lowering of fertility (42).
The pituitary gland is without doubt the most
important extragenital endocrine gland.

Qvarian

activity is incited by two hormones elaborated
by the anterior pituitary.

one of these is con-

cerned in the development and maturation of the
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Graafian follicle.

The other hormone is concern-

ed in bringing about luteinization of the follicle
following its maturation and rupture.

Thus these

·two hormones are concerned secondarily in the process of menstruation. (18, 121, 64)

Davidoff and

CUshing (19) originally suggested the use of the
glucose tolerance test, later modified by Exton
and Rose (35, 109), to differentiate between Ovarian and Pituitary insufficiencies.

By

this pro-

cedure, the hypoactive, normal, and hyper-gonadotropic function of the pituitary gland can be fairly
accurately estimated.
The thymus may affect growth and maturation
of the gonads (88), but there is little evidence
to support such a statement.

Nelson (88) quotes

Rowntree and others to the effect that the pineal
body stimulates the reproductive organs and inhibits growth; and Engel to the effect that the pineal
suppresses such reproductive activity.

However,

there is no data to deny or confirm either of the
two contradictory opinions.

Kup (61) believes

that disturbed pineal-adrenal balance disturbs
sex functions; while Pratt (93) holds that the thymus and pineal body have no effect on fertility,
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and the adrenal and pancreatic functions affect
fertility only through their effect on general
health.

These authors all are merely promoting

hypothetical premises with little or no experimental data and research to back them up.

In this

author's opinion, we must wait for furtbur clinical, laboratory, and experimental information
before an opinion either way can be expressed •

•
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PSYCHIC FACTORS
Persons suffering from congenital anomalies,
tainted heredity, and mental disorders h~ve definitely lowered reproductive capacity (50, 113).
It may be of interest here to call attention to
the existence of an Arabian manuscript of the Sixth
Century A. D. in which the causes of sterility
are listed as follows:

"clots in the uterus, semen

lacking or defective, internal defects in . the uterus, stagnation and corruption of menstrual fluid,
wind in the uterus, and diseases of the mind"-Perfumed Garden of the Chief Nefzaoni, English
translation from the French Coemopoli:
quoted by Kelley (57).

1886, as

So even thirteen hundred

years ago, the importance of the psychoses as a
cause of sterility was recognized.

Physical and

nervous exhaustion may also inhibit ovulation {69,
74).

A case of Alexander's (1) is interesting in
that psychic conflicts caused anorexia nervosa,
which in turn through dietary deficiency, produced
marked secondary menstrual and presumably ovulatory changes.
Among the more general causes adduced, there
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should be mentioned changes of climate, consanguinity (82), sperm immunity (89), bio-ohemical incompatibility (24), constitutionally low vitality
of the germ-plasm (4), and psycho-sexual maladjustment (105, 48).

All of these factors may cause

functional aberrations in the other reproductive
organs in addition to their ovarian effect.
In connection with the influence of climate,
it should be said, furthur, that while Whitaker
(119) found no seasonal sterility among eekimos,

Ashley-Montagu in reviewing the literature on the
subject, brought out the fact that the iowest number of conceptions, the greatest number of spontaneously erupted abortions, and the greatest number of menstrual irregularities among white populations are in the summer months.
Conception is also favored by correct sex
hygiene, sexual compatibility, and by attainment
of female orgasm (57).

Dickinson (21) asserts

that marriage and fertility depend on sexu9J unity
achieved by mental and emotional harmony.

He is

supported in his views by Rongy (98) and Norris
( 89).

Mayer (69) states that frigidity is an imp-56-

ortant factor in sterility as is the prolonged
use of contraceptives.

Anspach (3) and Voerting

(115) also blame frigidity.

Rongy (98) believes

that frigidity, caused by masturbation, is a cause
of sterility.

He also asse-rts that sterility is

the rule in the presence of vaginismus and frequent
in the presence of dyspareunia.

Talmey (110) says

sterility may be due to vaginismus ,spasm of the
uterine ligaments, and lack of female orgasm, all
of which, in part at least, may be explained on
a psychic basis.
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CONSTITUTIONAL FACTORS
The experience of stock-breeders and also
the study of human semen offer abundant evidence
to prove that constitutional faults of many sorts
can impede the normal production of sex-cells or
act mainly as depressors of the human conceptive
mechanism.

For convenience, the constitutional

factors may be classified under four groups:

l.

faulty diet, 2. focal infection, 3. intoxication,
and 4. systemic disease.
It has been well established that nutritional
deficiencies impair the fertility of cattle, poultry, and laboratory animals.

Reynolds and Macom-

ber (95) state that dietary deficiencies produce
a lowered fertility varying in degree with diff-

erent individuals even though they may be of the
same age and parentage.

Meaker {77) finds that

the most important nutritional error is a deficiency of protein.

Protein insufficiency in the

male causes cellular malnutrition of the sex-cells
(103).

Poor ~ygiene, notably lack of exercise,

favors imperfect assimilation of the diet· with
resultant nutritional deficiency and consequently
lowered fertility.
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As regards the vitamins, a lack of vitamin
E in experimental animals definitely lowers their
fertility; however, the use of vitamin E in sterile
humans, to date, does not seem to b-e of much aid
in establishing fP.rtility (17).

Hotchkiss (50)

states that diseases of vitamin deficiency have
lowered reproductive capacity, but offers no conclusive evidence as proof except experimental data
on laboratory animals.

Mayer (69) and Meeker (74)

mentions vitamins B, C, and E deficiencies as causative factors in sterility, but give no explanation for their statements.
Chronic focal infections can exert a markedly
depressing influence upon the testes and ovaries.
Well controlled series of cases show definite improvement Jn seminal specimens following eradication of septic tonsils, infected sinuses, or abscessed teeth (103).

Of all the acute infectious

diseases of childhood, mumps and scarlet fever
are potentially most capable of injuring the gonads
(17).

Chronic intoxication affects the genital system either by direct poisoning of the sex-cells
or through a depression of the endocrine system
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with subsequent inadequate stimulation of the development of the sex-cells.

Lead poisoning and

'

drug addictions, notably that of morphine, are
definitely proven to cause sterility {69, 74, 66,
103).

Alcoholism and nicotine poisoning, from

overindulgence in liquor and smoking, are suspected of lowering fertility, although no proof is
known (57, 69, 74, 103).

In. regard to systemic disease, anemia has a
strikingly depressant effect on spermatogenesis
and presumably also on oogenesis (77, 103).

Gen-

eralized disease of all kinds may produce sterility by interfering with the function of the reproductive system, especially with the testes, ovaries,
and the other endocrines (57).

Typhoid fever,

extragenital tuberculosis, syphilis, and other
diseases upsetting the normal constitutional balance may be and quite frequently are associated
with sterility (111, 113).

Any debilitating dis-

ease may inhibit ovulation (69).

In addition,

melancholia has been known to inhibit ovulation
(118).

Also there may be an interval of temporary

sterility following any acute illn~ss.
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CONCLUSIONS
1. Fertilization is dependent upon an unobstructed passage through the genital tracts from
the testis to the liberated ovum.

A mechanical

obstruction in this pasRage may be the sole cause
of sterility; and if corrected, fertilization will
be established.

Often, however, a mechanical fact-

or is only part of a complex picture, and its correction contributes toward raising the index of
fertility toward that level at which a patient
may at once or within a reasonable length of time
become fertile.

Therefore, it is imperative that,

having discovered a mechanical obstructive factor,
we do not neglect the study of the whole problem.

a.

It will be noted that all of the mentioned

.

structural changes, except the persistent corpus
luteum (which inhibits ovulation by endocrine activity), interfere with conception by one or more
of the following means: (a) Mechani cal interference
with the passage of the sperms down the male genital tract. (b) mechanical interference with the
extrusion of an ovum, with the progress of the
fertilized ovum back down the tube to the uterus,
or with the nidation of the fertilized ovum; and
-61-

(c) chemical or bacterial interference with the_
survival of egg, sperm, or fertilized ovum.
3. The role of the male partner in infertile
marriages has been repeatedly emphasized in recent
years, and constitutes the major advancement in
the study of sterility.

The frequency with which

he is at fault has been estimated at figures varying from ten to ninety per cent.
4. While making due allowances for variations
and faulty evaluations of available data, it might
be said that, in infertile marriages, the causal
factor may be traced to the male partner in about
one-third of the cases; to the female in about
one-third; and in the final third, the causes
remain unknown or potential factors are demonstrable in both individuals.
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